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J i m

As you reques ted, I have reviewed the d r a f t S a m p l i n g and A n a l y s i s P l a n for L i b b y O p e r a b l e U n i t
4 I f o c u s e d my a t t e n t i o n mainly on those area regard ing the overall d e s i g n and l o g i c of the p l a n
and did not seek to f o c u s on management sect ions and d e t a i l e d QA issues that Mary and you are
much more q u a l i f i e d to speak to than me My comments are p r o v i d e d below

Genera l C o m m e n t s

1 I f o u n d no clear p r e s e n t a t i o n of the overall g o a l s and o b j e c t i v e s of the s t udy Bit s and p i e c e s
exist in S e c t i o n 1 1 and 3 1, but the big p i c ture is very hard to gra sp The normal l o c a t i o n for
such a d i s cu s s i on is in the f i r s t sect ion of the DQO text However, granted that the DQOs are not
p r e s e n t e d unt i l S e c t i o n 5,1 recommend that S e c t i o n 1 1 be s u b s t a n t i a l l y e x p a n d e d to i n c l u d e a
thorough d i s c u s s i o n of the p u r p o s e of the i n v e s t i g a t i o n , and the t a c t i c a l issue invo lved Key
p o i n t s to cover i n c l u d e the f o l l o w i n g

Previous inve s t iga t i on s have revealed that there are m u l t i p l e p o t e n t i a l sources of a sbe s t o s
in the r e s id en t ia l and commercial areas of Libby



• T h e s e sources may release f i b e r s to air if d i s t u r b e d , and airborne l e v e l s can reach a l eve l of
p u b l i c h e a l t h concern T h e r e f o r e , it is necessary to remove the sources in order to p r o t e c t
p u b l i c h ea l t h

Quant i ta t iv e rules for i d e n t i f y i n g aU sources of p o t e n t i a l concern are not yet d e v e l o p e d ,
and wil l d e p e n d on improvement s in ana ly t i ca l me thod s and in risk assessment pro c edur e s

• However, some sources (those of greatest concern) can be i d e n t i f i e d now T h u s , the
p u r p o s e o f the CSS i s to i d e n t i f y the most obvious and v i s i b l e p o t e n t i a l sources of
asbes tos in the r e s i d en t ia l and commercial areas of Libby, so that they may be a d d r e s s e d
by a p p r o p r i a t e removal or remedial act ions

• Because of the size of the site and the number of p r o p e r t i e s that need to be eva lua t ed
e m p h a s i s is p la c ed on an approach that minimizes s a m p l i n g and analys i s to i d e n t i f y areas
requiring remediat ion T h i s i n c l u d e s visual or verbal i n d i c a t i o n of the presence of ZAI in a
home, visual observation of soil or waste p i l e s that contain verrmculi t e in the yard, and
d e t e c t i o n of asbestos in soil by in frared s p e c t r o s c o p y at a c onc en tra t i on above 01%

KEY POINT P r o p e r t i e s that do not meet any of these t r i g g e r s for ac t ion w i l l not u n d e r g o
any remediat ion at t h i s t ime, but these p r o p e r t i e s might require f u r t h e r i n v e s t i g a t i o n a n d / o r
r emed ia t i on as f i n a l risk assessment and remedial d e c i s i o n s are made

A l t h o u g h the organization may be a l i t t l e s t ra ined, I think it would be p r e t t y h e l p f u l in t h i s same
i n t r o d u c t o r y section t o present a schematic f l o w c h a r t / d e c i s i o n tree t o d iagram the CSS T h i s
would show what i n f o r m a t i o n (verbal , v i s ua l) is to c o l l e c t e d at each p r o p e r t y , the rules for
d e c i d i n g if and when s a m p l e s of media are to be c o l l e c t e d , and the rules for d e c i d i n g what needs
to be r emed ia t ed T h e n , the entire rest of the document would be the d e t a i l e d e x p l a n a t i o n for t h i s
d iagram (why each s t ep was taken, and how the data wi l l be c o l l e c t e d and u t i l i z e d )

2 I f o u n d the text to be p r e t t y sparse when it comes to a d i s cu s s i on of WHY certain a p p r o a c h e s
and me thod s are used It is as if the dec i s ions are all made and this document is j u s t a cook book
for what wil l be done However, a key component of this document is a d i s cu s s i on of why certain
me thod s and approache s were se lec ted in pr e f e r enc e to other a l t e rna t iv e s , and how we know that
the a p p r o a c h and me thod s s e l ec t ed wi l l be adequate to s u p p o r t risk management d e c i s i o n s T h i s
a p p l i e s throughout t h e entire S A P



S p e c i f i c C o m m e n t s

1 Page 1-1, p a r a g r a p h 5 It is not correct to say that the m a j o r concern of LAA is the content of
t r e m o l i t e As the USGS has c l ear ly e s t a b l i s h e d , Libby a m p h i b o l e i s a mixture of d i f f e r e n t mineral
t y p e s , and EPA has made an active deci s ion not to try to d i s t i n g u i s h between them T r e m o l i t e is
a c t u a l l y a r e la t i v e ly small f r a c t i o n of the t o ta l LAA

2 Page 1-1, p a r a g r a p h 5 A minor semantic p o i n t , but r e f e r r i n g to the i n v e s t i g a t i o n as the
"contaminant screening s tudy" (CSS) i m p l i e s that there are m u l t i p l e "contaminants" you w i l l b e
screening f o r , and c a l l i n g the material "LAA" i m p l i e s that you are measuring a sbe s to s rather t h a n
vermicu l i t e Perhap s some other nomenclature might be more a p p r o p r i a t e All of our TEM
a n a l y t i c a l sheets c l a s s i f y f i b e r s a s Libby amphibo l e (LA) rather than L i b b y a m p h i b o l e asbes to s
(LAA), and there is some debate as to how many of those f i b e r s are a c t u a l l y asbes to s and how
many are cleavage f r a g m e n t s

3 Page 2-3, S e c t i o n 24 As noted above, do not ind i ca t e that Libby asbes to s is r e s t r i c t ed to
t r e m o l i t e A l s o , d e l e t e the statement that " T r e m o l i t e asbestos is c on s ider ed by many to be the
most t o x i c " F i r s t , I do not think thi s is true If it is true, it c e r t a i n l y needs a c i t a t i o n

3 Page 2-3, S e c t i o n 2 4 Risks f r o m inha la t i on exposure i n c l u d e l u n g cancer as wel l as
mesothehoma and a sbe s t o s i s Somewhere in the document (here seems as good as any) the text
should d i s t i n g u i s h between e f f e c t s that are associated with inha la t i on exposure and those that are
as soc iated with inge s t ion exposure The text should then e x p l a i n whether th i s s t u d y i s f o c u s e d on
i n h a l a t i o n exposure (I assume it is) rather than inge s t i on exposure, and why If i n g e s t i o n
expo sure is an in t ended f o c u s , there are an e n t i r e l y new set of qu e s t i on s that must be a d d r e s s e d

4 Page 3-1, S e c t i o n 31 It is very important NOT to c l a s s i f y a p r o p e r t y as "clean" j u s t because
no obvious primary or secondary source is i d e n t i f i e d during the s tudy In a worst case scenario
the risk assessment might s u p p o r t the conclusion that 0 001% or le s s in soil might be a p r o b l e m
T h i s is 2 orders of magnitude or more below the l imi t s of the present s t u d y

4 Page 3-1, S e c t i o n 3 1 Bullet 4 indicates that some p r o p e r t i e s will be c l a s s i f i e d as having no
pr imary source but "is contaminated with secondary sources" F i r s t , a clear d e f i n i t i o n is needed
for "primary source" and "secondary source" T h e r e is text on page 1-2 that is sort of r e l evant ,
but I f i n d it to be p r e t t y vague and i n s u f f i c i e n t to t e l l e xac t ly what is meant by each phras e
S e c o n d , how does a p r o p e r t y become "contaminated with a secondary source" ( d o e s t h i s mean



that a secondary medium is contaminated?) when there is no "primary source"? See also my l a t e r
comments r egard ing dust s a m p l i n g

5 Page 3-2, S e c t i o n 331 I s u p p o s e the s tudy can pr ior i t i z e s a m p l i n g in any way that makes
sense, but why should businesses receive higher p r i o r i t y than homes? Aren't r e s i d e n t s j u s t as
e n t i t l e d to "become f a m i l i a r with their s i tuat ion r egard ing LAA contamination"

6 Page 3-2, S e c t i o n 3 3 1 1 The text i n d i c a t e s that l o c a t i o n s where soil ha s been p r e v i o u s l y
c o l l e c t e d and t e s t ed by PLM will not be s a m p l e d if the da ta s a t i s f y DQOs p r e s e n t e d in S e c t i o n 5
T h i s needs c l a r i f i c a t i o n Which DQOs? Remember that PLM has a d e t e c t i o n l i m i t of about 1%
while the d e t e c t i on l imi t of IR and SEM is s ta ted to be about 0 1% T h u s , a non-detect by PLM
w i l l never be adequate Why not j u s t say thi s s traight out? A PLM hit (a de tec t above 1%) w i l l
t r igger action, and a negative PLM will be considered i n s u f f i c i e n t However, what about a PLM
re sul t that is "< 1%" (i e , trace)? W i l l th i s be cons idered a hit that does not require IR/SEM
f o l l o w up, or wil l thi s have to be re-tested?

Page 3-5, V i s u a l C o n f i r m a t i o n of ZAI I assume it is not too hard to t e l l ZAI when you see it, but
it seems that the p l a n should i n c l u d e a set of p h o t o g r a p h s of the material and that a l i s t of visual
charac t er i s t i c or a t tr ibute s of ZAI and some sort of training procedure shou ld be in p l a c e to
ensure that f i e l d teams can make thi s c o n f i r m a t i o n correc t ly Otherwise, W R Grace may c la im
that the i d e n t i f i c a t i o n was arbitrary and was l i k e l y to be incorrect in some cases

Page 3-6, "Vi sua l I n s p e c t i o n " See comment above I think recogniz ing verrmcul i t e in so i l may
be t ougher than in i n s u l a t i o n How wi l l the crews be able to do th i s? What t r a i n i n g or g u i d e l i n e s
are e s t a b l i s h e d ? i

A l s o , I recommend that soil s a m p l e s S H O U L D be c o l l e c t e d f r o m such l o c a t i o n s F i r s t , in terms
of cost, a n a l y z i n g such s a m p l e s wil l increase the workload only a l i t t l e ( u n l e s s you think that
nearly all l o ca t i on s will contain v i s i b l e verrmcul i t e) Even if you do not want to analyze them,
co l l e c t them and hold them in case the need arises to analyze them in the f u t u r e

Page 3-7, S e c t i o n 3 3 3 3 I f i n d this c o n f u s i n g The text says that dust s a m p l e s wi l l NOT be
c o l l e c t e d as part of the CSS, but that dust s a m p l e s WELL be c o l l e c t e d at s p e c i f i c p r o p e r t i e s If
the l a t t e r is true, the f ormer is not true A l s o , how wil l the f i e l d team d e c i d e when to c o l l e c t d u s t ?
W h a t are the ind i ca t or s that would tr igger this?



I t hough t the idea was that if the home was now or pr ev i ou s ly occupied by a worker at the mine
or that a current or former resident had been d iagnos ed with a sbe s t o s-re la t ed l u n g d i s ea s e , t h i s
would be the t r igger for s a m p l i n g o f indoor dust If so , these t r i g g e r s shou ld be c l e a r l y s t a t e d If
not, the l o g i c and tr iggers for dust s a m p l i n g should be c l e a r l y e s t a b l i s h e d Otherwise, how w i l l
the p o t e n t i a l need for dust s a m p l i n g be recognized?

Page 3-7, S e c t i o n 334 The text indi ca t e s s a m p l e s wi l l be analyzed by IR and " d e p e n d i n g on
s a m p l e r e s u l t s , a s p l i t s a m p l e may be submitted for a n a l y s i s by SEM" W h a t are the rules for
d e c i d i n g when to submit a s a m p l e for SEM? What is the p u r p o s e of t h i s s t ep? Do you in t end to
f o l l o w t h i s s t e p for dust as well as soil? If so, have you checked to see how much material is
needed for IR? Will you have enough dust s a m p l e to do that? How will the two sets of r e s u l t s be
compared? What i f they disagree?
Page 3-8, S e c t i o n 3 4 A point of semantics, but the QC program does not ensure the d a t a "are of
sound qual i ty" (whatever that means) The QC program c o l l e c t s d a t a so that the q u a l i t y of the
d a t a (good or b a d ) can be assessed

A l s o , the l i s t of s t e p s does not in c lude the use of any PE s a m p l e s Maybe you view t h i s as a "non-
f i e l d " s t e p , but inclus ion of PE s a m p l e s in the s a m p l e train is not a "laboratory QA" s t e p e i th er If
you wi l l be using PE s a m p l e s to assess accuracy, I think they should be mentioned here If not
when you d i s cu s s accuracy under P A R C C , you wi l l have a p r o b l e m d e s c r i b i n g if the analyse s are
accurate or not LCSs are not a great al t ernat ive

Page 5-8, S e c t i o n 5 4 1 1 F i r s t , the text s tates that both i n h a l a t i o n and i n g e s t i o n p a t h w a y s are to
be evaluated I doubt that this is true, but if it is, it raises a whole new set of quest ions and
p r o b l e m s that are not addr e s s ed in the p l a n

More i m p o r t a n t l y , the text here is NOT a statement of the p r o b l e m Rather, it is a sort of
rambl ing summary of the p r o j e c t T h i s section ( S t a t e the P r o b l e m ) would n o r m a l l y be the p l a c e
where the big picture is p a i n t e d , and the data gap s that are l imi t ing progre s s are i d e n t i f i e d In t h i s
regard, there are two t y p e s of da ta g a p s 1) absence of r e l iab l e i n f o r m a t i o n on the level and
extent of asbes tos contamination of environmental media (sources), and 2) absence of the f i n a l
rule for knowing when remediat ion is needed and when it is not T h i s is where the text needs to
e m p h a s i z e that current m e t h o d s (both ana ly t i ca l and risk a s s e s sment) are not ready to make the
f i n a l c a l l , but that a some de c i s i on s can still be made now (a worst f i r s t t y p e a p p r o a c h ) The
p r o b l e m the p l a n seeks to addr e s s is that the l o ca t i on s of homes and yards with "primary" sources



are not known for all p r o p e r t i e s , and this s tudy is in t ended to addre s s that prob l em It is a l so
important to stress the prob l ems posed by the scale of the operat ion there are so many homes
and res idences and the cost of routine analys i s is so high that a p r e s u m p t i v e a p p r o a c h that
minimizes the need for c o s t l y and slow analyt i ca l work is needed

As a minor p o i n t , the f i n a l p a r a g r a p h under section 5 4 1 1 is r edundant and e n t i r e l y out of p l a c e
A l i s t of team members is unrelated to the ques t ion "What is the prob l em"

Page 5-2, S e c t i o n 5 4 1 2 T h i s text does not i d e n t i f y the deci s ion to be made The text says "the
d e c i s i o n s tatement is whether or not the presence or absence of p o t e n t i a l LAA sources is known
for each p r o p e r t y " T h i s is makes no sense (at least to me) We already know what we know and
what we do not know The real d e c i s i on to be made is whether or not, at a p a r t i c u l a r p r o p e r t y ,
there i s a need to take remedial action under the "worst f i r s t " p r i n c i p l e s of the s t u d y The l o n g l i s t
of " O u t c o m e / C l e a n u p decision" a l t e rna t iv e s b e l o n g s under the "Decision Rule" s e c t ion, not here

Page 5 - 1 1 , S e c t i o n 5 4 1 5 T h i s section i s the p l a c e where the d e c i s i o n rules must be a r t i c u l a t e d
The minimum revision is to move the l ong l i s t f r om S e c t i o n 5 4 1 2 to here As noted earl i er , I
t h i n k a f l o w c h a r t would be very h e l p f u l

However , other changes are p r o b a b l y needed The second and third paragraph s of the current
section l i s t s the i n p u t s to the dec i s ion, not the dec i s ion, and are not relevant to the t o p i c

The f o u r t h p a r a g r a p h s ta te s "Because there i s no action level for the s t u d y , the d e t e c t i o n l i m i t s
were set aft] values below an action level p r e v i o u s l y used at the Libby A s b e s t o s s i t e (1 p e r c e n t ) "
The action l e v e l s are r e a l l y the heart of the whole matter, and the text does not cap ture or e x p l a i n
the relevant issues F i r s t the d e t e c t i on l e v e l s are not set at some arbitrary value lower than
previous s t ud i e s The d e t e c t i on l ev e l s are whatever the method y i e l d s S e c o n d , there are act ion
l e v e l s for the program the action l eve l s are a) vi s ible or verbal evidence of ZAI in a re s idence b)
v i s i b l e verrmculi te in outdoor s o i l s or waste p i l e s , and c) asbestos l e v e l s above a level of d e t e c t i o n
by IR (0 1%) a n d / o r by SEM In all cases, the text needs to e x p l a i n why these act ion l e v e l s are
j u d g e d to be a p p r o p r i a t e for i d e n t i f y i n g sources that d e f i n i t e l y need r emed ia t i on If you cannot
e s t a b l i s h a clear l o g i c for tr ea t ing these sources as being c l ear ly above a level of concern, then you
have no l og i ca l basis for taking action at those l o c a t i o n s T h i s can be done f a i r l y e a s i l y I t h i n k by
cross-referencing and summarizing Chris's nsk memos



A l s o , I f i n d a few of the deci s ion rules c o n f u s i n g For e x a m p l e , i f ZAI i s f o u n d , the r e sponse i s
"clean up ZAI and indoor sources" What "indoor sources"7 Dust 7 If so, why not j u s t say so7

Dust may or may not be a current source of asbe s to s , d e p e n d i n g on whether there has or has not
been any s i g n i f i c a n t pas t release f r o m the ZAI The p o i n t (I assume) is that it is easier, f a s t e r ,
cheaper , and sa f er to j u s t clean up the dust than to measure the asbe s to s c onc en tra t i on in the du s t
to de termine if it is a "source" or not

Page 5-11, S e c t i o n 5 4 1 6 T h i s section r ea l ly misses the boat, I think The d e c i s i on rule i s to
take remedial action whenever there is ZAI in a house, v i s i b l e verrmculi te present in any o u t d o o r
area, or asbestos in soil at a level higher than the de t e c t i on l imi t ( n o m i n a l l y 0 1%) The que s t ion
is, how much error can be to lerated in c l a s s i f y i n g a p r o p e r t y into one of these bins 7 W h a t if the
d e t e c t i o n l imi t of IR in soil ranges f r o m 0 05% to 2% f r o m s a m p l e to s a m p l e 7 W o u l d that be ok7

What if the s a m p l i n g p l a n for soil had a 50% chance of mis s ing an area of size "x" that was above
0 1% 7 What if the p l a n for i d e n t i f y i n g a house with ZAI missed h a l f of the houses, or f l a g g e d a
lot of houses where there r e a l l y was no ZAI7 W o u l d that be ok7

T h e n , having s p e c i f i e d the ac c ep tab l e error rates, the normal goal is to describe how the p l a n w i l l
make sure the error rate is not higher than the l i m i t s In a more t y p i c a l case, thi s would take the
f o rm of a power c a l c u l a t i o n so the number of s a m p l e s c o l l e c t ed w i l l l im i t the T y p e I and the T y p e
II error rates In th i s case, I think you wil l need to p r o v i d e a more q u a l i t a t i v e d i s c u s s i o n as to
why you think the p l a n for i d e n t i f y i n g ZAI will have a low error rate ( e i t h e r f a l s e p o s i t i v e or f a l s e
n ega t iv e), and the same for the soil s a m p l i n g de s ign Why 5-pomt c o m p o s i t e s 7 Why s t r a t i f i e d by
land use7 How many per p r o p e r t y or per unit area7 Why do you think th i s w i l l not miss sources
that need c lean-up If you repeated the soil test taking s a m p l e s f r o m a d i f f e r e n t set of l o c a t i o n s
what are the o d d s you would get the same r e su l t s 7 etc, etc, etc,
As a f i n a l p o i n t , the text that says " the null h y p o t h e s i s is that the presence or absence of LAA at
each p r o p e r t y in the s tudy area is known The a l t e rna t iv e h y p o t h e s i s is that the presence or
absence is not known " As d i s cu s s ed above, this is not a u s e f u l f o r m u l a t i o n of the "null
h y p o t h e s i s " Null h y p o t h e s e s are u s u a l l y s tatements that are t e s t ed s t a t i s t i c a l l y S i n c e it is not
l i k e l y that you wi l l be using any s t a t i s t i c a l t e s t s in the program, it is not clear there is a "null
h y p o t h e s i s " If there is, it is that any p r o p e r t y that a) has ZAI i d e n t i f i e d v e r b a l l y or v i s u a l l y , b)
has vermicuhte v i s i b l e in s o i l , or c) has an IR signal greater than the d e t e c t i on l i m i t , are
contaminated with asbestos at a level s u f f i c i e n t l y high to warrant remedial action However, you
never p e r f o r m any t e s t s of the null h y p o t h e s i s



Page 5-13, Accuracy

The text s tate s that accuracy will be assessed using L C S s What L C S s w i l l be used 7 W h a t
concentrations^ Of what7 A l s o , if LCS are ( a p p a r e n t l y ) avai lab l e to the lab s , why would we not
get some of the same s t u f f (or some s t u f f of our own) and submit some s a m p l e s b l i n d in the f i e l d
s a m p l i n g tram LCS do bear on accuracy, but true assessment of accuracy requires the s a m p l e s
be submit t ed b l ind in the f i e l d s ampl e train Otherwise, errors in s a m p l e p r e p a r a t i o n or d i f f e r e n c e s
in level of e f f o r t are p o s s i b l e

Another key po in t to addre s s is whether or not IR can r e l i a b l y d i s t i n g u i s h massive a m p h l b o l e f r o m
f i b r o u s ( a s b e s t i f o r m ) a m p h l b o l e I am a l i t t l e f o g g y on t h i s , but I thought he answer was no If
that is the case, then you need a d e t a i l e d d i s cu s s i on of the T y p e II error p r o b l e m thi s might cause
( d e c l a r i n g a soil to require remediat ion when it r e a l l y does n o t ) T h i s d i s c u s s i o n cou ld bo th here
and in the DQO section


